Specification 
Title of the Invention 

IMAGE SIGNAL ENCODING DEVICE AND IMAGE SIGNAL, ENCODING METHOD 

Field of the Invention 

The present invention relates to an image signal encoding 
device, an image signal encoding method or the like. 

Description of the Prior Art 

In an image signal recorder for recording digital image 
signals, modes for recording SDTV signals include two types 
of modes, a standard mode and a high compression mode for 
long-duration recording. (The both modes are standardized 
in Specifications of Consumer-Use Digital VCRs of HD Digital 
VCR Conference , and the standard mode and the high compression 
mode are described in Part 2 and Part 6, respectively.) 

FIG. 3 is an illustrative view for illustrating a 
compressing method in a conventional example, and now 
explanations will be presented using FIG. 3. In each of the 
standard and high compression modes , rate conversion and block 
formation are performed in accordance with procedures 
described below, for input image signals equal to one frame 
constitutedby a luminescence signal (Y) having 720 horizontal 
pixels and 480 vertical lines and two color-difference signals 
(Cr , Cb) having 360 horizontal pixels and 480 vertical lines . 



First, in the standard mode, input Cr and Cb are 
horizontally subsampled to one-half of what they are , whereby 
rate conversion is performed to render the number of samples 
horizontal 180 pixels and vertical 480 lines. Then, with 
a DCT block constituted by horizontal 8 pixels and vertical 
8 lines as a base, a macro block is constructed from four 
DCT blocks of Y and DCT blocks of Cr and Cb placed in the 
same position on the screen, and the input image signal is 
tj-i split into 1350 macro blocks. Here, a pattern constituted 

m 

M* by four DCT blocks of Y in a horizontal direction is shown 

Q[f as a macro block of the standard mode in this figure, but 

~? a 

^ the configuration of a rightmost macro block is slightly 

5 

JyJ different. As to this, no description is presented because 

it is not related to the true nature of the invention. 

y; Then, the high compression mode will be described. In 

the high compression mode, the input Y is subsampled to 
three-quarters of what it is, and Cr and Cb are subsampled 
horizontally to one-half and vertically to one-half of what 
they are to perform rate conversion . In this way , Y is rendered 
horizontal 540 pixels and vertical 480 lines, and Cr and Cb 
are rendered horizontal 180 pixels and vertical 240 lines. 
Then, a macro block is constructed from six DCT blocks of 
Y and DCT blocks of Cr and Cb placed in the same position 
on the screen, and the input signal is split into 675 macro 
blocks. Here, for the high compression mode , the macro block 
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shown in the figure is different in configuration from the 
rightmost macro block as in the case of the standard mode. 

For macro blocks created as described above, in both 
standard and high compression modes , five macro blocks 
positioned separately from one another on the screen are 
collected to form a compression unit, and then compression 
is performed. This compression is carried out so that a mean 
compressed data per one micro block is rendered 77 bytes 
together with additional information, namely one compression 
unit is rendered 385 bytes. But, because each image data of 
the five macro blocks consisting the compression unit is 
different each other, an amount of compressed date of each 
macro block is not necessarily the same. 

Then, the one encoded macro block is made to correspond 
to a 77-byte block called a sync block whose area for placing 
data by each DCT block is predetermined as an initial value, 
and compressed data is placed therein, thereby creating 
compressed data. In this case, pieces of DCT block in one 
macro block is equal to that in one sync block, and the DCT 
block of the macro block corresponds the DCT block of the 
sync block with a ratio 1 to 1 . 

In FIG. 3, as initial values, 14 bytes and 10 bytes are 
assigned to the DCT block of the luminescence signal and the 
DCT block of the color-difference signal, respectively, at 
the time of the standard mode, and 10 bytes and 8 bytes are 
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assigned to the DCT block of the luminescence signal and the 
DCT block of the color-difference signal, respectively, at 
the time of the high compression mode. 

Compressed data of each DCT block of each macro block 
is first placed in an area of corresponding DCT block of each 
sync block corresponding to each macro block, and then in 
the case that the compressed data can not be placed in the 
whole area, that is, the compressed data overflows, a part 
of the data that can not be placed is placed the area of the 
other DCT block which has enough area in the same sync block. 

Further, In the case that there is no DCT block which 
has enough area to be placed, a part of the data that can 
not be placed is placed the area of DCT block of other sync 
block which has enough area in the same compression unit. 

As a consequence of encoding in this way, in the standard 
mode, since the input image signal of 166 Mbps is converted 
into that of 124 Mbps by rate conversion, which is then 
compressed to 25 Mbps, the compression rate for the signal 
after rate conversion is 1/5. In the high compression mode, 
on the other hand, since the input image signal is converted 
into that of 83 Mbps by rate conversion, which is then 
compressed to 12.5 Mbps, the compression rate for the signal 
after rate conversion is 1/6.6. 

As described above, in an image signal encoding device, 
input sampling and macro block structures are changed, thereby 



making it possible to realize compression of the same signal 
in two modes . 

However, in the aforesaid conventional example f the total 
number of DCT blocks in the macro block is 6 for the standard 
mode, but is 8 for the high compression mode, and therefore 
it varies for each compression mode. 

Therefore, the hardware of the image signal encoding 
device needs to be designed such that the both patterns can 
be treated, thus increasing the scale of circuits. 

Also, in the aforesaid conventional example , adjustment 
is often made so that the compression rate of red color is 
lower than that of blue color because color degradation is 
significant in the decoded signal. That is, the amount of 
generated codes of red-color data is greater than that of 
blue-color data. This has been responsible for degradation 
of image quality especially during high-speed playback. 

SUMMARY OF THE INVENTION 

The present invention has been made considering the 
aforesaid problems , and its obj ect is to obtain an image signal 
encoding device, an image signal encoding method, a medium 
and an information aggregate, not involving increase in the 
scale of circuits , irrespective of types of compression modes . 

Also, it is an object of the present invention to obtain 
an image signal encoding device, an image signal encoding 




method, a medium and an information aggregate, in which 
degradation of image quality is prevented even during 
high-speed playback. 
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placing mctma of placing onoodGd data i nLo . l ^ i ic blookc 
oaeh ha - viny a pi^detcrmincd number of sub sync blocks - eaeh 
aooigncd a prodQtcrminod initial amount o - f - codes , 

who-re 4 n aaid - plaoing moans arranges the assignment -- of 
s a - i r cU pr e d e termined initial amount of ■codoo to each said ot t b 
s yno block in raid bym block 30 that that fo r . sa,id sub syn c 
blook of oaid color- difference si r g - nal of red color i^o di - f f -e rent 
f^om -thatr^f err o-aid sub sync block of s-a-id color di - f - f grertee 
signal of blue coIqe k 

~ T-fre 4 tli-^i'n-v-e-fHriro^ of the prg s- cnt invention is - the in t a ke- 
sign al o-ncoding device according to 3rd invention f « wherei n 
th^ r t an i gnmnnt of nn i rj prpdotormi nr * rl i n i t i n 1 nmnnnt of-^^d^ 
to- each oaid aub -s ync block in — said oync block - is d e fined 
00 thab LhdL fui said bub byuc block of baiduulur differenc e 
o - ign - crl u£ i"yLT(jUlui is yiBdL^i Llian LhaL f u i g - ai d sub - sync 
b- L-ock of g a- id color dif faience biynal of bluo cole r . 

^^ Th e 5th - inve n^j^-nKO^" bho -- prQ - OQirit invention is - the image , 
su i*€ [n al - encoding - dovic Q- according to 3rd invention, wherein - 
th - e a -o signment - of said predetemin - ed initial amount of coda s 

■ hr* ^aoV. cajH i 1 , 1 , , , 1. in c-pr4-H — g y n n hlnnlr -in . Hnfinftd 

sx a that-trhcfL fen : sub sync bl ock 01 said culm dif f erence- s^gfta-l 
g f red color o quaLs th a t f or - sub synu bluck of ' s " aid lumi - ne s-eeftee 
& ig n a]r . 

r\ The Gth i n^^eirtrioa^^-t h e^p^e^ ent invention io tho . i mage 
s ignal encoding device according to - 3rd invention , - wh^i - n 
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mt o f s - aid - predotcrminod ini - t^Lal am o unt . of co des 
t o each oaid bub sync block in oaid cync block is . d@f i - ncd - 

th at^-^h- e- idLiO — CtreTree^-g mong oub oync block of co - id * 
l umin^ scafiee — o - ignal — and i > ub oyno block of — s-a- id— 
color dif - f biji'fciiicfai signal ul red color and cub oync block of 
s aid color d - if leLeziue — si g nal ul blue oolor io 5 — ; — 5 — : — 4 . 
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9-db g - nal enceding - devi - c © accordin g to any on^ ^ o£-Jjs±_. to & £hr 



It inventions ,■ — fna - rther cun r piiuin g rate c o iav cv j^ting moans — 

s 

'fi s witching a kind of rate. cunueiSloii wi t h bund limi La L i u> u 

applied to OQid-i-nidge Hrgnals, — in accordance with th e ty pe 
^ o f oaie L- comproooio - n" mode , 

wherein s-aid encod - i-pg me - anc cqualiaoo the comprG cc ioft 
r>-F imagp g i rpna i q — subjected to rate QonvoTo io n , 

>r— a-ti — said comproo o- ion modoG . 

The 8 th inv ©^ki^i» of th t; - yie - scnt inv e ntio ft-ars- a - n ima ^e 



s ig - nal- oncoding m e thod comprio - i - ng at leaot a-n encoding - stop 
of dividi - ng a lumincoccnoo oignal and uului 1 di lfcii euu e 
s ignal - o of image - oignalo iritu macro blocks having a plurality 
gf^ cub macro blocko , — and encoding da - ta of the macro b l oek -s 
wdth uoo of any one of a plurality of comprcooion mo - d - e r o - of 
v*h-i-oii oomp yers- oion rate io di - ffercnt c^a-ch other , 

wib^ 1 -' 1 i " 't h »'i — LuLal nmiibei ' u. o f aub jnaciu blacks in said 

n ^=LT-n hlo p ^Tfi thn nnmi-i fin |-.hn . nnr. nf M.j' i -fi - nn kiiul w£ 

c om p r ession morji?^ . 
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^ thH fc riven t- ie r * o f Lhu pr u um iL invention ic th o im aga 
s ignal enooding mothod - acoording - to 8th inventd - on. , whcroi - u 
i m o - aid macro block, th - Q - ;ca£io b etoeea-a ub ma-cro blockc o f 
said o ncoded lumineoccnoo - S ii gna l and snh macro b H ockc of cal d 
rm-rnirij mlnr diffrrrnrr nign r tl s vari p g H^p^ndin g on^ a4d 
each — eefflp iession modco-. 

/\ The lOt ' h inv-o jai^QB^ of tho-prooont - invontion Io an imago 

Wo 

s igna l e ncoding method oompr ^- ioing at- la as^- an oncoding -c t o p 
o f "dividing a lumi - nQOCGnoc oignal - and a color dif - 
gM-« pjaJ _o fi im ngn nignnln in 'l .u mi i I ' M of macro block havinc p a * 
p4a ujraj i^b y n - f nnh m , n ' 4 n hi 111 :ks f -rTnri rm finding dn±a in th n marjro - 
blockc ; 

p lacing c topo of placing oncodod rd at a into oyno blocks each 
having a predet e rminednumbe - r-of sub 3ync-blo&ks oaoh aGcigncd 
a predeterm in ed i - ni - tial amount - of - codoc , 

v horoin in oaid placing ot o p, the ao c ignmei i L u l bai^=i 
pyerd- otcrminod initial amount of codes -^Q- eaoh paid oub cync 
b l r oc - k - in oaid oyno block ic — arranged do th at ,,, tha t-f ul . ra^d 
s^ b-a - ync b - look — of s^aid cOloi-dirfterencc olgn - al of red co4rO-r 
i - o different from that - for s - aid - sub — sync bloc J i of — oai d 
Qce-jr e^ -'dirf f eienue — oignal - of blue — oolor . 



Th^r^r^y^4rm^e^-1ri-Qn o - f - tho pxeseirL invention is-thc image 



s ignals - encoding method accordl - ng bu lOlZli lllvtiiiLluu, whe^ e4ji 
tlx e a ss. ignme-nt o-f crajbd - predetermined Initi al amount of code s 
t o each o - a - id oub - sync block- in oaid byiiL, blank Is define d 
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s - Q tha£ that for said oub sync block of oaid Gol - o^r^di - f f cronoo 
s- ignal of - rod - color io groat o i: than that for oaid sub -s-yfte 
bjrock of — oaid oolor - difforcnoQ cigna l — of blue color . 

Trhe 1-2 trh-^-n^enfeirO ix-o f-fch o prcocnt-invontion io tho imago 
signal- Q- nood . ing mathod accord - i - ng to 10th invention, wheroin 
tk o - a-ooignmont of o - ai - d - predctorminod initial amount of cod o- o 
to - each oaid ou r b sync block in oaid oync block io defined 
so that tfrat lui - aub sync block of oaid color-dif f ero - nco -sXgjaa^ 
o-f rod color equalo that - oub oync bloG J c - of f or - s - aid luiniimbu ei H^ 

/s Mie Mt ' li in verrfejr on of the proGont invention i c th o ima ge 
s ignal - encoding method acco - rding to 10t - h invention; whore-i n 
•t he a - ooignmcnt - o - f smid pi ode termined - i r rrirtial amount of cedes 
t o each oaid oub oync block in oaid— &ync block is de - fin -ed 
&o that tho — ratio thereof among - i>ub sync block of oaid 
kiminoDooncG — siynal and so ts sy iiu bluuk u£ — said 
^^l^r-rii ff Q r n n nn ri ign" > l n f ^y 1 " ' ^ 

c^airi nni H * f -Fmno w^ — oignal — of blu e color — i-s — § — i — 5 : <L . 

yv T he 14th inve ^iti Qn. o f-the - pr e seR-t invention io the ima ge 
s ignal- encoding method according 1 to - any one of 0th to 1 3£h 
irarefi ^i nns r -- f urth - er comp - r d : 3 - ing a - rato— converting otcp o - f 
s- w - i r tc - hing a - kind of ra-te ctmv'ersiou wiLli band limita^ - io n 
a ppli e d to ^sv tid ima g e bi gn alo — 111 auuuxd^uce w.i t.h thp type 
of caid comproDoion ^ niu ii e , 
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w -he rein in oa - id encoding step-, — th e- rnmprj» e-s-jb- en ratoc 
o£ — s-aich irng ge^ oignala — subj e cted - to rato — oonvorcioru -a^e- 
a qua - liaed in all — said comproceion mod es- 

y\ T-h^^# 4rlv44^\Ae n ti a i » of th erpye-a entrinven Lion is a - progga -m 
£ er making a-computer se rve . as the encoding mcana o - f div - i - din g 
a luminoo - conco oigna J — and color di - f -ferr e - ncc oignal o of imag e 
s - ignalo — iTito ^a aoro blocks — hav - ing a plu - K - ality Q -f — s-ub macro 
b loe - k - Q and encoding tho-max^TO bloc - ko acluo Liv e ly in any one 
crfsc plurality of compre -s- sion modco of which compre i3^CTg"l^e 
io different ea - ch - other in the -image oi - gnal encodiuy Qeviue 
aee^£' ding to — lat invent - ion . 

/\ TJ ^n- l rr„fcJri ,i n^ro-m^-i nn nf-t^ i n p i Hst-yrvfr - i nvrmt.-i.nn i n n - prngram 
for ma n ning a - computer - ocrvc QO - aU or a part of ■ thgr -enee^-ng 
me *mo - of dividing a l - uminoocen - ce - s - ignal and - a col o r & irt f<^cQn G^ 

p^B-^ alpity of cub - macro blocka , and Qncurding daLa - in the ma exo. 
bloe-k , 

a-nd placing meano of placing encoded data into o ync bfrai?k 9 
et tch havin g a pr e d e termined number of sub sync -. bl p Qokoj ea - o h 
aooignod a predet e rmined-initial amount of codec in the imag e 
signal encoding device according - to — 3rd invention .. 

An image signal encoding method of the present invention 
as described above is an image signal encoding method in which 
the input image signal is compressed in any one of the standard 
compression mode or the high compression mode for performing 
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compression to lower compression rates compared to the 
standard compression mode, wherein a macro block consisting 
of two or more blocks that are the smallest units of compression 
for use in compression of the input image signal is configured 
in such a way that the number of blocks in the macro block 
is made constant and the rate betweenblocks of the luminescence 
signal and blocks of color-difference signal in the macro 
block is changed by the compression mode. In this way, even 
# if the compression mode is changed and the configuration of 

H the macro block is changed, the number of DCT blocks in the 

jjssf.s 

jj? macro block remains the same, thus making it possible to treat 

r the both modes without increasing the scale of circuits. 

^ Also , another image signal encoding method of the present 

Id invention is an image signal encoding method in which the 

y,j input image signal is split into macro blocks, and the macro 

blocks are compressed to create compressed blocks of 
predetermined formats, wherein the assignment of the initial 
amount of codes that is defined in the compressed block for 
block being the smallest units of compression constituting 
the macro block is changed by two types of signals of the 
input image signal; the red color signal and the blue color 
signal . 

In this way, much of red color signals that are more 
apt to increase in the amount of generated codes than blue 
color signals can.be placed in the compressed block, thus 
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enabling improvement of image quality during high-speed 
playback . 

Also , another image signal encoding method of the present 
invention is an image signal encoding method in which the 
input image signal is compressed in any one of the standard 
compression mode or the high compression mode for performing 
compression to lower compression rates compared to the 
standard compression mode , wherein the rate converting method 
with band limitation applied to the input image signal is 
changed in accordance with the compression mode, the same 
number of blocks being the smallest units of compression for 
use in compression of the input image signal subjected to 
the rate conversion are collected to configure the macroblock , 
irrespective of compression modes, and the compression rate 
of the image signal subjected to the rate conversion is made 
to be the same for all the compression modes. 

Also, another image signal encoding device of the 
invention comprises mode defining means for defining mode 
information about whether the compression for the input image 
signal is performed by the standard compression mode or the 
high compression mode for compression to lower compression 
rates compared to the standard compression mode, rate 
converting means for changing the rate converting method with 
band limitation to the input image signal in accordance with 
the mode information, shuffling means for dividing the input 



image signal subjected to rate conversion into macro blocks 
consisting of a two or more blocks being the smallest units 
of compression to perform shuffling, orthogonal transforming 
means for subj ecting blocks to discrete cosine transformation, 
quantizing means for quantizing the blocks subjected to 
orthogonal transformation, variable-length coding means for 
subjecting the quantized blocks to variable-length coding, 
and compressed data creating means for combining the blocks 
subjected to variable-length coding with additional 
information by each macro block to create compressed blocks, 
wherein the macro block in the shuffling means is comprised 
of a predetermined number of blocks, and the rate between 
the above described blocks of the luminescence signal and 
the above described blocks of the color-difference signal 
is changed by the mode information. 

Also , another image signal encoding device of the present 
invention comprises shuffling means for dividing the input 
image signal into macro blocks consisting of two or more blocks 
being the smallest units of compression to perform shuffling, 
orthogonal transforming means for subjecting the blocks to 
discrete cosine transformation, quantizing means for 
quantizing theblocks subj ected to orthogonal transformation, 
variable-length coding means for subjecting the quantized 
blocks to variable-length coding, and compressed block 
creating means for combining the blocks subjected to 



variable-length coding with additional ( information by each 
macro block to create compressed blocks , wherein the 
compressed block creating means changes the assignment of 
the initial amount of codes that is defined in the compressed 
block for blocks constituting the macro block, by two types 
of color-difference signals of the input image signal; the 
red color signal and the blue color signal 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustrative view for illustrating 
Embodiment 1 of the present invention. 

FIG. 2 is a block diagram for illustrating Embodiment 

2 . 

FIG. 3 is an illustrative view for illustrating a 
conventional example. 

Description of Symbols 

201 Input terminal 

202 Compression mode setting device 

203 Filter device 

204 Shuffling device 

205 Orthogonal transform device 

206 Quantizing device 

207 Variable-length coding device 

208 Formatting device 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention will be described 
below referring to the drawings. 
(Embodiment 1) 

Embodiment 1 will be described below using the drawings . 
FIG . 1 is an illustrative view for illustrating an image signal 
encoding method of Embodiment 1 of the present invention. 
This embodiment also has two compression modes, a standard 
mode and a high compression mode, as in the case of prior 
arts . 

First, as input image signals, a luminescence signal 
(hereinafter referred to as Y) having 1920 horizontal pixels 
and 1080 vertical lines and two color-difference signals 
(hereinafter referred to as Cr and Cb, respectively) having 
960 horizontal pixels and 1080 vertical lines , which are equal 
to one frame, are inputted. First, a method of compression 
for this input signal in the standard mode will be described. 

In the standard mode, all of Y, Cr and Cb that are input 
signals are rate-converted to 2/3 horizontally. Thereby, 
the input image signals are each converted into Y having 1280 
horizontal pixels and 1080 vertical lines and, Cr and Cb having 
640 horizontal pixels and 1080 vertical lines. 

At this time, with a sub macro block based on a DCT block 
consisting of horizontal 8 pixels and vertical 8 lines on 
the screen, a macro block (4Y + 2Cr + 2Cb) is constructed 



from four DCT blocks of Y, two DCT blocks of Cr and two DCT 
blocks of Cb, a total of eight DCT blocks (sub macro blocks) 
which are in the same position on the screen, thereby dividing 
the input image signal into macro blocks. 

At this time, for 1072 lines from the top of the input 
image signal, the DCT block arrangement of Y and the DCT block 
arrangement of Cr and Cb in the macro block are made to be 
horizontal 2 x vertical 2 and horizontal 1 X vertical 2, 
respectively . 

From the aforesaid operation, 80 macro blocks in the 
horizontal direction and 67 macro blocks in the vertical 
direction, a total of 5360 macro blocks are obtained. On 
the other hand, for the part of remaining eight lines, the 
DCT block arrangement of Y and the DCT block arrangement of 
Cr and Cb in the macro block are made to be horizontal 4 x 
vertical 1 and horizontal 2 x vertical 1, respectively. By 
this, 40 macro blocks in the horizontal direction and one 
macro block in the vertical direction, a total of 40 macro 
blocks are constructed. 

From the aforesaid operation , in the standard mode , input 
image signals equal to one frame can be divided into 5400 
macro blocks . 

Now, a compression mode in the high compression mode 
will be described. In the high compression mode, a 
luminescence signal Y are rate-converted to 1/2 horizontally , 



and two color-different signals Cr and Cb are rate-converted 
to 1/3 horizontally and to 1/2 vertically, respectively. And 
a macro block (6Y + Cr +Cb) is constructed from six DCT blocks 
of Y , and DCT blocks of Cr and Cb, a total of eight DCT blocks, 
which are in the same position on the screen, thereby dividing 
the input image signal into macro blocks. 

At this time, for 1072 lines from the top of the input 
image signal, the DCT block arrangement of Y in the macro 
block is made to be horizontal 3 X vertical 2. By this, 40 
macro blocks in the horizontal direction and 67 macro blocks 
in the vertical direction, a total of 2680 macro blocks are 
constructed . 

On the other hand, for the part of remaining 8 lines, 
the DCT block arrangement of Y in the macro block is made 

to be horizontal 6 X vertical 1, and for Cr and Cb, data of 
horizontal 16 pixels and vertical 8 lines is rearranged to 
data of horizontal 8 pixels and vertical 8 lines to construct 
the DCT block. By this, 20 macro blocks in the horizontal 
direction and one macro block in the vertical direction, a 
total of 20 macro blocks are constructed. 

From the aforesaid operation, in the high compression 
mode, input image signals equal to one frame can be divided 
into 2700 macro blocks. 

Then, in both standard and high compression modes, five 
macro blocks positioned separately from one another on the 



screen are collected to form a compression unit, as in the 
case of the conventional example. Compression is carried 
out so that one micro block is rendered 77 bytes together 
with additional information, namely one compression unit is 
rendered 385 bytes. Next, the one encoded macro block is made 
to correspond to one sync block of 77-byte each having a 
plurality of sub sync blocks each assigned with predetermined 
initial amount of compression and each based on DCT block, 
thereby placing data in the sync block to create compressed 
data. Here, the number of sub macro blocks in one macro block 
is equal to the number of sub sync block in one sync block, 
and a sub macro block in one macro block is corresponding 
to a sub sync block in one sync block, respectively. 

Also, the placement of the data in the sync block is, as 
the conventional example, performed as follows : first, the 
compressed data of each sub macro block in the macro block 
is placed as much as possible into each predetermined sub 
sync block which is corresponding to each sub macro block. 

Next, in the case that the whole data can not be placed 
in predetermined sub sync block, a part of the data that can 
not be placed in the predetermined sub sync block is made 
place to the other sub sync block which has empty area even 
when data of corresponding sub macro block is placed. 

Here, in this embodiment , since the numbers of DCT blocks 
in the macro block for both standard mode and high compression 



mode are the same, with respect to the sum of the numbers 
of Y and Cr and Cb, it can be considered that structures in 
the sync block for recording compressed data are the same. 
By this , the sync block format can be shared in either standard 
or high compression mode, thus allowing circuit designs to 
be simplified. 

Also, as described with the conventional example, the . 
assignment of areas to each DCT block in the sync block is 
usually defined so that larger areas are assigned to Y than 
to Cr and Cb, but in the standard mode of this embodiment, 
areas as large as those assigned to Y are assigned to two 
DCT blocks of Cr of the color-difference signal, and, the 
assignment of areas to the DCT block of Cr is made larger 
than that of Cb. Also, the ratio of each amount of compression 
assigned to DCT block of Y, DCT block of Cr and DCT block 
of Cb in the sync block is as follows: Y: Cr : Cb=5 : 5 : 4 . This 
is for the purpose of achieving sharing with the high 
compression mode , but brings about effects in addition thereto . 
Those aspects will be described. 

A large area is assigned to Cr , thereby making it possible 
to record a larger amount of data of Cr in the same sync block 
as a matter of course. In compression involving adaptive 
quantization, adjustment is of ten made so that the compression 
rate for red color is lower than that for blue color because 
color degradation is significant. That is, data of red color 



is apt to increase in the amount of generated codes compared 
to data of blue color. 

In contrast to this, as described before, by assigning 
more areas and assigning a larger amount of data to Cr than 
to Cb , image quality during high-speed playback allowing only 
data in the same sync block to be played back can be improved, 
compared to cases where Cr and Cb are recorded equally. This 
effect occurs in response to the assignment of areas in the 
sync block, and the same effect is also obtained in cases 
other than where two types of modes are provided as in this 
embodiment. For example, the same effect is obtained in 
realizing an image signal compression method having unique 
compression mode . In a word, in the present invention of image 
signal compression method, if a larger amount of codes are 
assigned to sub sync block of Cr than that of Cb in the sync 
block, the same result can be obtained irrespective of types 
of signals to be compressed and the amount of data , or sampling 
frequencies . 

As a consequence of performing compression as described 
above, in the standard mode, since the input image signal 
of 995 Mbps is converted into that of 664 Mbps by rate conversion , 
which is then compressed to 100 Mbps, the compression rate 
for the signal after the rate conversion is 1/6.6. In the 
high compression mode, on the other hand, since the input 
image signal is converted into that of 332 Mbps by rate 



conversion, which is then compressed to 50 Mbps , the 
compression rate for the signal after the rate conversion 
is 1/6.6. In other words, the compression rates after rate 
conversion are the same for the both modes. 

As described above, in the image signal encoding method 
of the present invention, for compressing the input image 
signal in two different modes, the numbers of DCT blocks in 
the macro block are made to be the same and the ratio of DCT 
blocks of the brightness and the color-difference signal are 
changed, thereby making it possible to treat the both 
compression modes without increasing the scale of circuits. 

Furthermore , the configuration of macro blocks described 
in this embodiment is one example, and as the number of blocks 
constituting the macro block and the ratip of respective blocks 
of the luminescence signal and the color-difference signal 
therein, other values may be taken. 

Also, with respect to sampling frequencies of the input 
signal, the ratio for rate conversion, the recording rate, 
the assignment of areas in the sync block (for example, how 
to place 76 bites in 77 bites, and so forth) and the number 
of macro blocks constituting of a compression unit, the effect 
of the present invention can also be achieved with values 
other than those shown in this embodiment. In a word, a macro 
block structure with consideration given to each compression 
rate is defined so that the number of DCT blocks in the macro 



block to be recorded is made to be constant, and a rate 
conversion ratio is defined for achieving the macro block 
structure with a predetermined compression rate. 
(Embodiment 2) 

Embodiment 2 of the present invention will be described 
below using drawings. Embodiment 2 of the present invention 
is one example of an image signal encoding device for achieving 
the image signal encoding method of Embodiment 1. 

FIG. 2 is a diagram for illustrating an embodiment of 
a second image signal encoding device of the present invention , 
and in this figure, 201 is an input terminal for inputting 
image signals , 202 is a compression mode setting device setting 
a compression mode for performing coding, 203 is a filter 
device subjecting the input image signal to rate conversion 
with band limitation, 204 is a shuffling device subjecting 
the input signal to shuffling, 205 is an orthogonal transform 
device subjecting the input signal to discrete cosine 
transformation, 206 is a quantizing device quantizing, the 
input signal, 207 is a variable-length coding device 
subjecting the input signal to variable-length coding, and 
208 is a formatting device performing data placement of the 
input signal in the sync block. Furthermore, the filter 
device 203 is one example of rate converting means of the 
present invention, and the compression mode setting device 
202, the shuffling device 204, the orthogonal transform 
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device205, the quantizing device 206, the variable-length 
coding device 207 are one example of encoding means of the 
present invention, and the formatting device 208 is one example 
of placing means of the present invention. 

Operations of the image signal encoding device according 
to this embodiment in the above configuration will be 
described. 

First, a compression mode for performing compression 
is set with the compression mode setting device 202, 
information thereof is outputted as mode information to the 
filter device 203 , the shuffling device 204 and the quantizing 
device 206. In the filter device 203, the image signal 
inputted from the input terminal 201 is subjected to rate 
conversion with band limitation in accordance with the 
inputted mode information, and is outputted to the shuffling 
device 204. For the rate conversion here, conversion as 
described in Embodiment 1 is performed. 

Then, in the shuffling device 204, the input signal is 
split into macro blocks of respective modes, followed by 
forming a compression unit from five macro blocks positioned 
separately from one another on the screen based on a pattern 
predetermined for each mode and outputting the compression 
unit . In the orthogonal transform device 205 , the quantizing 
device 206 and the variable-length coding device 207, the 
input compression unit is encoded by applying thereto 



orthogonal transformation, quantization and variable-length 
coding, and is inputted in the formatting device 208. 

Here, it is for the purpose of switching adaptive 
quantization for improving image quality in order to optimize 
the adaptive quantization in each mode that the mode 
information is inputted in the quantizing device 206. The 
formatting device 208 places the input encoded image signal 
in a predetermined sync block together with additional 
information. At this time, since the sync block format is 
common, it is not necessary to input mode information. 

As described above, the image signal is split into macro 
blocks corresponding to respective compression modes with 
the filter device 203 and the shuffling device 204, in 
accordance with the compression mode s$t by the compression 
mode setting device 202 , thereby making it possible to achieve 
by the device same effects as those of Embodiment 1. 

Furthermore, it is also possible to input mode 
information in the formatting device 2 08 , and change and record 
additional information to be recorded in a fixed position 
of the sync block. In this case, since only a function to 
select information to be recorded according to the compression 
mode is added, there is almost no increase in the circuit 
volume . 

Also, in this embodiment, the assignment of areas in 
the sync block is defined so that a larger number of red color 



sub sync blocks are recorded compared to blue color sub sync 
blocks , whereby image quality during high-speed playback can 
be improved , as described in Embodiment 1 . in this embodiment , 
it is also true that the assignment of areas to the DCT block 
of Cr is, made larger than that of Cb . Still, the ratio of 
each amount of compression assigned to DCT block of Y , DCT 
block of Cr and DCT block of Cb in the sync block is as follows : 
Y : Cr : Cb=5 : 5 : 4 as like as Embodiment! , but also in Embodiment 
2, this effect occurs in response to the assignment of areas 
in the sync block, and the same effect is obtained even in 
cases other than where two types of modes are provided as 
in this embodiment, for example in an image signal encoding 
device operating in only one type of mode, which does not 
require mode setting and the like. In a word, if a larger 
number of codes are assigned to sub sync block of the red 
color than that of the blue color in the sync block, the same 
effect can be obtained irrespective of signals to be compressed 
and sampling. 

meanwhile, although in each said Embodiment , the input image 
signals are compressed by using any one of two modes of standard 
mode and high-compression mode , the present invention of image 
signal compression device or image signal compression method 
may compress the input image signals by using of three or 
more compression modes. 



Also, although in each said Embodiment sub macro block and 
sub sync block are DCT block unit, sub macro block or sub 
sync block of the present invention of image signal encoding 
device or image signal encoding method is not limited to the 
format of DCT unit, but can be such block having an unit of 
a predetermined horizontal pixels and vertical lines instead 
of DCT block. Further the compressing method can be DCT 
conversion or WAVELET conversion or the like. 

Also, although in each said Embodiment the number of sub 
macro block in one macro block is equal to the number of sub 
sync block in one sync block and a sub macro block in one 
macro block is corresponding to a sub sync block in one sync 
block (the 1 to 1 correspondence) , the number of sub macro 
blocks of macro block may be different from that of sub sync 
blocks of the sync block corresponding to the above macro 
block. That is, correspondence between the number of sub macro 
block and that of sub sync block can be extended to be m to 
n correspondence (m, n are any natural number , respectively) . 

That is, in the case that n sub sync blocks is made to 
correspond to m sub macro blocks, one virtual sub macro block 
is made to correspond to the m sub macro blocks and one virtual 
sub sync block is made to correspond to the n sub sync blocks . 

By above operation, since the correspondence between one 
virtual sub macro block and one virtual sub sync block become 
1 to 1 correspondence, the compressed data in m to n 



correspondence can be placed as like as above-mentioned 
Embodiments by replacing the coresspondence of the sub macro 
block and the sub sync block in Embodiments with the 
correspondence of virtual sub macro block and virtual sub 
sync block. Meanwhile it is preferable that the number of 
sub sync block in one sync block is same, and the same sync 
block format is used among all compression modes. 

Furthermore , the present invention the present invention 
is a program for making a computer execute all or part of 
the functions of the present invention of image signal encoding 
device, the program operating in collaboration with a 
computer. 

Also, the other aspect of the embodiment in use of the 
program of the present invention may be a mode of being 
transmitted in transmission media, being read by a computer 
and of operating in collaboration with the computer. 

Also, the recording media include ROM or the like, and 
the transmission media includes transmission mechanism such 
as optical fiber or Internet, and further light/radio waves 
and acoustic waves or the like. 

Also, the computer of the present invention referred above 
is not limited pure hardware such as CPU or the like, and 
it may include firmware, operating system, I/O devices and 
peripheral devices. 



Also, as explained above, the constitution of the present 
invention can be realized by software with easily computer 
or by hardware of electric circuit, logical circuit or the 
like.. 

As is evident from the description above, according to 
the present invention, for compressing input image signals 
by any one of a plurality of compression modes of which 
p>1 compression rate is different each other, 

S the numbers of sub macro blocks in a macro block are the same 

yl for the use of all kinds of compression modes, or furthermore 

ffi 

rf I the ratio of sub macro blocks of between luminescence signals 

= and sub macro blocks of color-difference signals is changed, 

H 

y whereby the numbers of sub macro blocks in the macro block 

3a»s 

^jj are the same even though the compression mode is changed, 

^ 3 thus making it possible to treat all said kind of compression 

modes without increasing the scale of circuits. 

Also, according to the present invention, high quality 

images can be obtained during high-speed playback. 
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